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速率，其BSi的输出速率最高可达1105±304 μmol m-3 d-1，且表层水中234Th的
清除和输出速率及POC的输出速率都表现为自南向北的增加，而BSi的输出速率却呈
现自南向北降低的趋势。
   （4）不同海域真光层中234Th对生源颗粒物的示踪：热带中太平洋真光层比东
太平洋具有更高的234Th输出通量。印度洋西南部亚热带海域真光层234Th的输出通
量高于印度洋中部海域，中部和西南部海域真光层POC的输出通量分别为1.6 mmol




增加逐渐降低，BSi的输出通量介于1.5±0.4 mmol m-2 d-1和170±28 mmol m-2
d-1之间，平均值为26.2 mmol m-2 d-1，且BSi输出通量在近岸区域较高，随着离
大陆距离的增加而降低。















         
         
    Fractionation between thorium and protactinium during scavenging in the
ocean has challenged the 231Pa/230Th and 234Th/238U ratios as
oceanographic proxies of particle dynamics in the past years. In this study, the
adsorption of 234Th and 233Pa onto 21 types of inorganic and organic particles
were examined in the laboratory simulation experiments as well as the
fractionation effects. The influence of macromolecular organic compound on the
sorption of Th and Pa onto inorganic particles were also determined in simulation
treatments. In addition, POC, biogenic silica (BSi) and 234Th were measured in
various oceanic environments, including tropical Pacific Ocean, southwestern and
central Indian Ocean, Indian Ocean sector of the Southern Ocean, South China
Sea and Taiwan Strait, in order to examine the interactions between 234Th and
natural particulate components. Overall, the following conclusions can be drawn.
   (1)The adsorption of Th and Pa onto different particle types
   Significant difference in partition coefficients (Kd) revealed the high selectivity
during adsorbing Th and Pa for either particles with different chemical
compositions or those having the same composition but having different
structures. Generally, CaCO3 has stronger affinity with Th than SiO2, SiO2 shows
much stronger affinity with Pa than CaCO3. MnO2 and Fe2O3 represent the
strongest scavenger for both Th and Pa although fractionation between Th and
Pa was observed with the fractionation factors (FPa/Th) of 0.19 and 0.72,
respectively. Organic particles have stronger affinity with Th than Pa. The affinity
of organics with Th and Pa follows the orders of chitin > humic acid > dextran >
carrageenan and dextran > chitin > humic acid > carrageenan, respectively.
Terrestrial particles also have weaker affinity with Pa than Th with the FPa/Th
values ranging from 0.04 to 0.51. The fractionation effect was most significant for













Al(OH)3, montmorillonite, molecular sieve 3A and α-Al2O3. In the binary
experiments with dextran, inorganic particles show similar adsorption
characteristics to dextran. All inorganic particles have comparable Kd values for
Th or Pa.
   (2)Scavenging of 234Th onto different particulate components in various
oceanic regimes
   Different particulate components play different roles in scavenging 234Th in
various oceanic environments. In the Indian Ocean, good correlations between
the scavenging rates of 234Th and the concentrations of POC and BSi were
observed, indicating that both POC and BSi were the scavengers of dissolved
234Th. In the upper layer of the tropical Pacific Ocean, BSi represents the main
carrier of adsorbing 234Th, POC appears to be the less efficient 234Th
scavenger. In the South China Sea, no good relationships between the
scavenging or removal rates of 234Th and POC or BSi were observed. In the
Taiwan Strait, there is a significant correlation between BSi and both the
scavenging and removal rates of 234Th.
   (3)Applications of 234Th in tracking the cycling of particulate components in
various oceanic regimes
   In the tropical Pacific Ocean, all of the scavenging, aggregating and removal
rates of 234Th show increasing trends eastwards. The removal rates of BSi
varied from 0.1±0.1 μmol m-3 d-1 to 168±22 μmol m-3 d-1. The maximum values
were observed in the eastern tropical Pacific. In the Indian Ocean, higher
scavenging and removal rates of 234Th, POC and BSi occurred in the equatorial
region compared with the southwestern subtropical area. In the southeastern
Indian Ocean, both the 234Th scavenging and removal rates and the removal
rates of POC increase from the southern region to the north. However, BSi shows
the contrary variation pattern. In comparison, the removal rates of POC and BSi,













Indian Ocean than those in other oceanic regions.
   (4)Applications of 234Th in tracking the export of particulate components in the
euphotic zone
   For the export of 234Th out of the euphotic zone, the central Pacific usually has
higher 234Th fluxes than the eastern tropical region. The export fluxes of 234Th
in the southwestern subtropical Indian Ocean were higher than the central area.
The POC fluxes were 1.6 mmol m-2 d-1 and 3.2 mmol m-2 d-1 in the central and
southwestern Indian Ocean, respectively. In the South China Sea, the
234Th/238U ratios, revealing the two-layer structure of the euphotic zone,
indicated the maximum deficit of 234Th at 50-75 m. The export fluxes of 234Th
show an northward increasing trend. In the Taiwan Strait, the residence times of
dissolved and particulate 234Th increased with the distance from the mainland,
with the average values of 7.8 d and 7.0 d. The export fluxes of 234Th showed an
decreasing pattern towards the central strait. The export fluxes of BSi, decreasing
with the distance from the mainland, ranged between 1.5±0.4 mmol m-2 d-1 and
170±28 mmol m-2 d-1 with the mean of 26.2 mmol m-2 d-1.
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